An eight-month-old girl underwent a computed axial tomographic study of the chest and neck for investigation of expiratory stridor. Following the scout scan, severe laryngospasm developed. While no cause for the laryngospasm was found, the computed axial tomographic chest study showed marked changes in the lungs consistent with absorption atelectasis which we postulate occurred secondary to laryngospasm.
CASE HISTORY
An eight-month-old girl weighing 8 kg had been taken to the general practitioner by her mother who described respiratory symptoms since birth. The child had been born at 33.5 weeks by spontaneous vaginal delivery. She was discharged from hospital on day 13, having had apnoeas in the first few postnatal days without requirement for respiratory support. In subsequent months she had attended her general practitioner several times with a history of stridor and cough. A later neck radiograph suggested a prevertebral or retropharyngeal abnormality but otherwise was normal. A computed axial tomographic (CT) scan of the chest and neck was ordered for further evaluation.
General anaesthesia to facilitate imaging was planned. At the pre-anaesthetic assessment, the patient was completely healthy with no recent history of an upper respiratory tract infection. Other than the presenting history of stridor she was asymptomatic. Stridor was not evident at the time of examination and auscultation of the chest revealed normal air entry with no added sounds.
General anaesthesia was induced with inhalation of sevoflurane 8% in a mixture of oxygen and nitrous oxide (30:70%) and maintained with 1 minimum alveolar concentration of sevoflurane and an inspiratory oxygen fraction of 0.4. Pulse oximetry and electrocardiographic monitoring were applied. An endotracheal tube was avoided so as not to interfere with imaging. A size 1.5 laryngeal mask airway (LMA ProBreathe-Well Lead Medical, Guangzhou, China) was inserted on the second attempt and the LMA was tested for leakage around the cuff by ausculation during manual ventilation with pressures up to 35 cmH 2 O. A recruitment manoeuvre was performed by giving 10 slow breaths up to 35 cmH 2 O followed by a positive end-expiratory pressure of 5 cmH 2 O 1 . Following the scout CT scan, the patient developed laryngospasm. Sevoflurane was continued with 100% oxygen and continuous positive airway pressure (CPAP) was applied. Despite the immediate application of CPAP, the oxygen saturation dropped to a nadir of 70%. Eventually the laryngospasm was overcome with CPAP alone and rapid return of normal saturations occurred. Suxamethonium or propofol were not administered. The remaining subsequent scanning, emergence from anaesthesia and recovery were without incident.
The CT scan did not reveal a cause for the history of expiratory stridor. However marked changes in the lungs were noted which had not been present on the previous chest X-ray or during the scout CT scan. Figure 1 shows bilateral dependent atelectasis predominantly involving the posterior segments of both lower lobes and a minimal area of the posterior parts of both upper lobes.
There was minimal atelectasis in the inferior parts of the anterior segments of both upper lobes. Changes were symmetrical and pleural based. In both upper lobes there were several perihilar areas of lower attenuation when compared to the peripheral lung. This was most likely due to mucous plugging with localised gas trapping. Tracheal and
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Anaesthesia and Intensive Care, Vol. 39, No. 5, September 2011 bronchial morphology were normal. There was a small amount of mucous in the upper trachea. Even though similar changes are commonly seen during general anaesthesia, these can be reversed with a recruitment manoeuvre as performed here prior to the initial CT scan. Since the initial scout scan undertaken prior to the laryngospasm was normal, we speculate that the atelectasis and the air trapping were consequent to the laryngospasm. There were no changes suggestive of negative pressure pulmonary oedema as commonly seen following a severe laryngospasm.
Laryngospasm is defined as glottic closure because of reflex contraction of laryngeal muscles. It can involve the true cords alone or closure of the true and false vocal cords 2 . It is seen more commonly in the paediatric population undergoing anaesthesia, especially on emergence from anaesthesia 3 . This patient however developed laryngospasm following induction of anaesthesia while the first CT images were taken. Causative factors for the development of laryngospasm include irritating inhalational agents, excessive secretions in the airway, light anaesthesia or manipulation of the airway. The use of a laryngeal mask airway has been shown to be an independent risk factor for the development of laryngospasm 4, 5 . Laryngospasm can result in rapid desaturation as occurred in our patient.
Respiratory effort against a closed glottis may generate large negative intrapleural pressures. These pressures may result in large fluid shifts from the vascular compartment into the interstitium and subsequently into the alveoli as the rate of removal of fluid by the lymphatic system is greatly exceeded 6, 7 . This is termed negative pressure pulmonary oedema and is a well known potential complication of laryngospasm. However, our patient did not show the typical signs of negative pressure pulmonary oedema. The CT appearances showed marked alveolar and airway collapse in both lungs including air trapping.
The possibility of aspiration as a cause of the respiratory event in this patient needs to be considered. That the oxygen saturation of our patient rapidly returned to a normal range makes aspiration unlikely in the setting of the degree of radiological change seen in this patient. With clinical and imaging signs of aspiration absent, aspiration is highly unlikely in the differential diagnosis.
How can the atelectasis be explained following laryngospasm? After induction of anaesthesia, atelectasis is a common finding in children, especially in the dorso-caudal areas of both lungs 1 . The pattern of atelectasis seen in this patient differs from that distribution and was not seen on the scout image. Therefore a likely explanation for the changes seen in this case is absorption atelectasis; during laryngospasm (complete occlusion of the laryngeal inlet) oxygen was still absorbed from the lungs into the circulation, resulting in a reduction of lung volume and consequent atelectasis. Furthermore, this process is likely to be accelerated in the presence of an expiration reflex (i.e. forceful expiration without preceding inspiration), an additional laryngeal reflex response often occurring in association with laryngospasm 9 leading to an immediate reduction of the lung volume.
We conclude that the larygnospasm led to a significant degree of atelectasis. Surprisingly, the oxygen saturation returned to normal values despite the extensive changes on CT. We speculate that the changes seen on the CT could have been reversed with another recruitment manoeuvre following the laryngospasm prior to the continuation of the CT scan. Therefore, anaesthetists should be aware of the marked changes in the lungs that can occur even after a short period of laryngospasm. Since atelectasis has been shown to resolve with a recruitment manoeuvre followed by CPAP 1 , recruitment manoeuvres and the application of CPAP/positive end-expiratory pressure should therefore be considered to reverse atelectasis following a laryngospasm, even if the oxygen saturation has returned to normal values.
